Determination of the absolute configuration of the sugar residues of complex polysaccharides by circular dichroism spectroscopy.
Circular dichroism spectroscopy is used to determine the absolute configuration of the constituent sugar residues of bacterial polysaccharides from two strains of Streptococcus sanguis which are important receptors in bacterial coaggregation in the formation of dental plaque. A high-pressure liquid chromatographic method for carbohydrate analysis of glycoproteins, glycolipids, and polysaccharides has been extended to sugar chirality determination by collection of the eluted HPLC fractions and subsequent measurement of their circular dichroism spectra. The method involves methanolysis of the polysaccharide followed by formation of O-benzoyl derivatives and HPLC on reverse-phase columns. Circular dichroism spectra of the collected derivatives in acetonitrile solution in the region 230 nm show large ellipticity bands resulting from "chiral exciton" interaction among the O-benzoyl chromophores which are sensitive to the orientation of hydroxyl groups in the parent sugars. The sensitivity of the method is in the submicrogram range for the absolute configuration of single sugar residues. The circular dichroism of the intact polysaccharide in aqueous solution shows CD bands from the amide chromophore in the region 180 to 220 nm which are sensitive to the chirality of 2-acetamido sugar residues.